Introduction
As is the case with all accelerator extraction systems, the overriding requirement in the design of the NAL system is high extraction efficiency.
The extraction efficiency of the NAL slow beam will be 99.9%. This is far beyond the point of diminishing returns for the experimental program, but it is merely adequate for prevention of severe radiation problems due to beam losses at 200 GeV.
Two features
of the NAL machine aid in attaining high efficiency:
a) The emittance of the beam is small. In the radial phase plane, the emittance is -iOw4 cm-rad, which is composed of 2-cm width and 5 x,10m5 radians divergence. b) Special cells in the lattice structure have long straight sections -1'70 feet in length. One of these, the Main Ring Transfer Section, is used for both injection and extraction.
In brief, the slow extraction is to be accomplished by sextupole excitation of the one thirdintegral resonance at vx = 20 i/3. The extracted particles are first split from the coasting beam by an electrostatic deflector which has a sebtum width of 0.002 in. All subsequent bending is done by septum magnets aligned in the shadow of the first septum.
This report is confined to the slow beam with spill time of i second, but most of the extraction components will also be used for the fast beam and in switching stations. The width of,the resonance is an order of magnitude narrower than the particle frequency spectrum width. Thus, the spill may be regulated by changing the rate of sweep across vx = 20 113 using an external beam monitor signal to servo the trim quadrupoles.
The response of the feedback system should be fast enough to compensate for magnetic field ripple at frequencies up to 720
Hz.
Orbit studies of the interplay between quadrupole currents, guide field ripple, etc. and the spill rate are planned.
The Main Ring Transfer Section
The location of the transfer hall on the master plan is shown in Fig. 1 . The layout of the lattice cell containing the long straight section is shown in Fig. 2 The S2 septum is shown schematically in Fig.  5 and a 2 foot long prototype is shown in Fig. 6 . The cooling rods are i/4 X i/4-in2 extruded aluminum with a 1/ 8 -in hole and a 0.0015 -in anodized coating for insulation.
The thermal resistance across the coating is a small fraction of the thermal resistance from the copper septum to the cooling water.
The prototype has been run at currents of 800 amps per vertical centimeter. The magnetic field corresponding to this current is 1.. 0 kilogauss.
The field uniformity inside the gap is about i%, and the field outside the septum at 1/8 in is about 5 gauss.
Fine adjustment of the septum pos;tion should improve the externalfield values.
It is hoped to operate all septum magnets in a dc mode for reliability of operation. The difficult aspects of S1 are those of mechanical tolerance, alignment, and resistance to deformation or wrinkling of the septum under radiation heating, Figure 4 illustrates one approach which we are investigating.
The heavy C-shaped form has a precision-machined face. 
